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(54) METHOD OF FORMING RLM WITH PLASMA 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method of forming a 
OF film effective as an interiayer insulation film of a 
semiconductor device. 

SOLUTION: Using a film forming gas e.g. CnFm gas and OkHs (m. 
n, k, s each integer) a plasma is generated by e.g. the electron 
cyclotron resonance to form a OF film of a specific dielectric 
const of 3.0 or more, pref. 2.5 or less on a stage 3; n, m, k, s 
being determined according to the adhesion and hardness of this 
film. The OF type gas is pref. one having a double or triple bonds 
or OF group coupled with the four bonding arms of C. A gas 
contg. C, H. F e.g. CFH type gas is pref. added. 
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R : r>X''^:^^*©^fl*S. T : CFI1©MJ5 (T 

[00391 c iMcn UXCF )B©asi4*5Mt^«^K: 
hl^mit. ite«7^-7-*CFIS©«®K:tef)m. CO 

7^- ^^ii]*s-r i # (c c F V y 3 >»s*>6ifl*sn 

S3t)>S*i*m'5 C t K J: oTtf -5 fc. 

[0040] &*5Sf*©s i o, mi>wi»ompiici>i> 

ifi. SiO, ©ii^{c»J^y3>i^li^®iS*s:;*c 

[ 0 0 4 1 ] ^ 1 3©iga*ie>MiHJ*sn*l»it-r-SfcJt) 
KIJBE^* 1 P aOTKiirsC <t*s$f $ L/lr>. S/cSd?) 

#fiSE3iS<!:Lr4 0 0 0:i->i^:^H3-A/m i n« 
±*?t«LJ:^i-r-5i@l 2©i^7:7*^e.lB^»l P 
atiT-C*.5.Ci*5»^L'C^ C©RS;MaS©;*:*2 
». 1 ym©CFlg©fi£li-r^K:*fcor. i^y--^ 

i/xmh^&vx. ii^^o 1 o~i ife©«aa*o 

[0042] SfcHl 2©f*-3f*iofc<!:*©-:7'a-te 
X*mc*J<,»-C/->VTJ^S:^j4 1 SOOWil^, 0. 2 50 
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PaRC^l Pa{C*Jt^t:^<7a*ji*Blt^^J:"^^-^^ ^ 
tb (D33P©aSS/ilS) *i8'*fc<!:C6^<r 2Ri:f0. 8 

x^;i,:^-;&5:^#t>©T?. ri14a©3:*ii'^-*«:^§? < 
c-Cfe^3!)S^<&-5>i^tK^IS*©F*nnira 
c-ciB^«^<l/t:jaa5$5cl4*i:A:#<nc4<!:jt 

[ 0 0 4 3 ] ^^ci^-c-y-f fcijgs:^©:*:* S ic FKi 
?B3tf14i©B8^tC-oC5-C^'^-SfcfeK, 
*1 0 0 0W. 1 500W. 2 0 00W. 2 5 0 OW, 
27 0 0W. 3 00 0W. 3 5 0 OWK^^rSa^UrW 

§10000:t>i'^ hn-A©CF|g?r8 -Y^^^-f J- 

«ra«5Eb/c<!:C-5>01 5 K:m-riSm*^^e>tlfc. v-f i' 

F. iJ^. C^ H4 *';^RyfA r 6 0 s c c 

m, 3 0 s c c mRU 1 5 0 s c c m©S£fit?^^L/. 
11^*0. 2Pa. «KB#^ffijafi%3 2 0-C. tKB^ 

3©/^•'^rxm:'J^ 1 5 0 owic^'^mMLtc, ^<o^ 
©^f^=»e^^©ll^fe©^^©*i^<^;|^ t^"^* 

[0 044] 01 5 ®fe**»659-*>SJ: 5 i'PjSE 

«^i&:!*CS<-r'5{C-3tX'CCFIIi©?g*tt*5(n]±L/> K 

j$© J: ^ tc 7'-'^• :^ K:sa;?>3itrfc&©Slffl14*^ e> T 5><b 
S^mtt2 0 0 kg/cm' Jia±r*SC<!:*W*L'<'^ 

Mil 0 0 0 WtLhTS)-5 C idS'^Jg-CfeSo — ^^-^ 
-< ^ t3jS«^«K. ft^n/cC Flg©ffirt©]gU5©*&— 
tt^rPI'^fc i C ^0 1 6 tC^TS* t D . ^±]S/? 
iS— tt»2 0%OTt?$>-2.C<!:*s*f*Ol»Ci*ie., S 
^©7^- 5r i-^tj-S i -7 ^ d7 p 2 0 0 0 W 
£Lht:'*SCi*5^S Ut-i, C©{^'Cl*»^^2l*3© 
^*S0. 2m' -C*-5C<b*>e>. SS§§2©#ag 
«3 tc-^^-s^c-^-^ n2gs:^« 1 0 0 0 0 w/m' fet 
i:-c*-s. v-{i'njSm;'3*^2 0 0 0WJa±©^-eg£ 

mtt\.tcQ. FIS©iSS tCOlr^-C feSS'^fci: C 

ttd5|ol±-r'5©». fi£®:^*:^©?gttS©3i*^l'4^-*5;*: 
C-Cfe-&©»««^<*'5©-C»&l,»*>iJili!lS 
tiS. $fclS<?^ttA5fS]ji-rs©«-:^^XvS!S©J^ 

[0 04 5] M(CSfcv-fi7ajS^€:2 7 OOWtCiS: 

€0. iga^©^N'-<T;^«:ti%aE^t:cFgl©?l«ffi!a 

^>'fflrtlg<l©l^H4K>Pfr •5>''^• -Y TXm^J©tS»f4?r^ 
•^fci C 60 1 7RD>'0 1 8 K:^-r*Sl^f#e>nfc. ffe 

c©^ii*'6^Wt;^S:^©:^#5» 

1 0 0 0WtLh-Cab'5.C<i:*SJffSLlr=>. C©i«-Cl*igS 
^3©±®©ffia»3. 1 4X 1 O-'m' -C^SCi** 
6). #&®IRS0©»*L/t»m:*J«3. 14W/m' fei 
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^« 3 . 0 &rft+fm^^ 4>©-c*-7fc. 
[ 0 0 4 6 ] 0 1 9 tta*ji^^!NFtticj*-r •s-'W T;^m 

:t;©tS?¥tt*li^^£: *> CD-C& "3 . 7"a -fe ;^ l 
Kd^^L/fcCi^r^-r. Sfeji^^fCfieSOfcTJl'S- 
5. 

[0047] :>JI,»-C*^©flfe©IIJi<D?^ffiKol>-CiSi 

■r ■& c i K J: 0 < o<fc ^ i -r ^. fc©-c 

-«{{ci2«[iaK:ffiaBi*a«t)jitf«^. a«?>ji* 

o-Cl»S3!>s. T;^-^^' Ht5!^4?:iS^S<!;A r 
[0 04 8] ^-C-C^^Ja^ttv CFM*SO. i<fc^S 
;^eW&a53 0*»6.^IS:tf^m«C, F. if:^R^Ci 
[ 0 0 4 9 ] a 2 0 ttO, ;^;^?rj®^WK:^flnL/fe*ia 

©T^i' 5 ^ AK«ia©a«>ii**^T ^ 

O, *fX«r§tt{k§n-CCF|g©C<!:SfBl^-tC 

o, i jjt c F ig%{t^x:x 7 i'-r 4 <b#;^ e>n 

2>©f. C©Xsr^>*'iRHSi**PII^(Cjltf-rS. C 
©{h^Wx f ^ > yttig^©ajit>ji^^t14©^»«^j!p 6 
fc^*^S<fc'5tcArX/>-f 5'©ftfflJ:0t>:^#<. -^i 
»)CF]gK^tt/-ClJO, K:J:*is'5^>i'j«S**Ar 

tctc V C (D^VitU^A r ^ t>iCj:t 5* ^ i 
[ 0 0 5 0 ] A r*X4r^-7Xv;</XiU-Cfflt»fciS 

©x;^;U:^--K:<fcf). KKS^-y-Y i' D hci >Jti»ic<t 
OrSteibsn-c-^^^tciS;?). C©fc8f)t8a^©>'-«-<T 

(ommmzotcmt^^t'Cii^'^mu imno^y ©x 

rfca2f)ii;^«rtf5C<!:*STlr?>. cntc^f L/rA r 
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[ 0 0 5 1 ] O, ;?7XC!^**ttS-rSfcJs{)K:. Ell (C 
^Tilg^ffil.^ C. F. iiT^. C, H, iiXSLUO^ 
ifximSlif:^^^^*'^^*'^Os ccm, 30s c 
cmRCX2 0 s c cmO^&Vmt&lyfcM-^t. O, 

JlPL/fclg^tC«T>^-ii' hJt35S 5-C&-pr fe^Ji-f F©^ 

[0 0 5 2] :fj:?cuc©«il«:tei,^-c, v^i'D?^^:^? 
*2 7 0 0W. l^#©^^VT;^S:t)*l 5 0 0W. )E 

0 . 2 p a . ms.-&<ommm&^ 350 -ck^^ a: 

SL-CfcDv ■€-©fl!!©^{tl!B£©JIJfe<W^SW)^i 
[0 0 5 3] $fc±ai©<i:^tCO. :</XK:J:S{b^x 

20 a>«o, ^x?:^-i*rK:fiSji**;^-c*i>c/ f. ^/x 

«*&3&>60. :</;:^©«*&CC^O#^-CX-7^>i5^=&ff 
•e©a»CXO, 5!/X©^*>6fil4BI:«f;^©«*&K:^ 

[0054] 112 niC©J:^«::^K:j:?):^nH2>^*s 
1fton-5«^-45^-rB|-C*'3. 02 1 (a) 

X *fn>F-:/S iO. |g©±K:r.'i'5 x'^7AE^4 

F, //XRC^C, H4 //;:^(C«fcOfiH8l4tf^iS2 1 

30 (b) K:5^-rJ:^K:i2iS4S365CFIIl42CCj:9afcii 

[0 05 5] iSl^TO, ^•X«:J;«JCFM4 2?:x-;;g^ 
'^if-r^t. m2 1 (C) tCm-rc!:5K:ie^4©(!iMK: 
CF]g4 23&sg|#l^. HPffll**ffi<. §io:*3*^t»i!nss 
4 33!»iJ^)^3nfc»»K:&*. -eomm^O. ^;^d>6 

^tfxicmw^xm^i'^T'yt. mzi (cd k/h 

r J: F©^c(,i^<ca8biii5^3&^ft>4aS, 
[0 05 6] ^35/;^*>60, :«/;^K:WO#^?>^-r 5 
40 c©^!!^^?.^^ P9^li±iS©S2 Otc^'TJ: 

5K:PIIP*sm>{>5»)*'W/-ctfC$)-p'rfeJ;t»L> -e©ffe 
©ij-<s>i'-cfej;c^. S/£:fiSM^;^iO. :?/;^i©W 
t)#7ltt, ±i^©J:5K:ilelK:Ke>-r— XS©*T2S 

[ 0 0 5 7 ] c©J: ^ ft7^S©«6**«tS-r SfcfeKH 

1 K:^-r^g?:fflL\ C4 F. C= H, 

6 0 s c c mRO^S 0 s c c m©SSa-C6 0 
L//'Xtr^"C'Oj *f;^5 0 s c cmCC^fJOS^fe og^ia 
50 Xi>?->4^4?fC»v KKC, F, iJ7.mfC^ H, **;^ 
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[0058] tctcLc(ommcis\.^x. •7-< i7uw.n.-)i 

«:2 7Q0W. ^g^©-'UT;^m*^l 5 OOW. E 
ij^O. 2 Pa. jSB#©^ffifiaf*3 5 0-CK:^*S 

[0059] ;xcc**?^©ffe©^®J^^Koi,»-csi?B 

v-f ^'a?g^a5<!:b■r/^•^^x-7>^i'^^gm2ii5 14« 

^SaS5 2*ffllr». C*l6«®5 Iv 5 2©I5J«*ii 

jl5 1<b«, t^A«2. 4 5GH. ©Vf f U?e«:ffi;'3 
•r-5]KSjSSai=&«^^ CC*^?.©^'^^ 151*8 
@K5 3*€.W:^»SnS«^Kl OH.-l OKH. © 

?SS?gS«5 2ittmKl 3. 5 6MH. ©1SS^« 

f^}V7.tiCi:'o^iy. :t7L--cffl:t;-r^>'b©-c*€.. 02 
3(cmjS5 1. bzo'^w&<o—ni:7nir, 

*>©i#tC«2. 4 5GH. (*^,m*13. 5 6M 
H. ) ©S;tl?SJ&*s^^tl-CCi-5, 
[ 0 0 6 0 ] C©J: ^ &:^^K:<fci«j*K:oi>-Cifta^-r 

4^§-i±'2>'t> ^©K*&B#tc»m^se*5^StK;± 

m^^©afi*5ipi^{bOt:0lJ^{i 12evAiP>4ev*-C 
T3i5-5>o cnKf^l^^-^XvlBSfemtf 1 0"<l/c 

■r. 

[0 06 1 ] cn«:?*L/T-'N*;i'X^«, 
iglt) iiT©-C:4- >«: a ■5Sfc±ia©ai^»©fi3M<0® 

*5ai^K:iKt3nsci«:^cSo c©fll^^^^2 5^c 
S^-r. >'^•;^x^<!: -r ^. c i (c <fc 0 m-T-se*i±^ 1/ . 

5s;*^^*ss^©SiS■cpuii3sni©■c•st!B^clgt^c 

■5. 

[0 0 6 2] C, F, iJT.. C, H, ;«/XJtUfArAfX 
?:^<?60sccm, 3 0 s c c m> ^.C/lSOscc 
m-C^L/. m?!g5 1 . 5 2©>'^VUXjljg?1^^3 0 0 H 
. iU ^a— 5^^-Jt=S:a^^^/c<tgr©fi£Ka«* 
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^'^fci C 50 2 6 «:7i^TiSm*i^6'nfc. i&OzTvi'b 
x^KotiTtt. '5'-fd^aiga^aat/^'fTX^;b* 
2 7 0 OWRCF 1 5 0 OW. )E*=&0 . 2 P a i 
i^^©«ffiag[*3 2 0-Cit. ■€-©fte©^» 

[0063] /<;l/;^7"^X-7'&jpJfflfr7^ii-7' ^tb^ 
1 0 0%*>64 0%^-CTlf S«:fi£t,>. ST-iag©W<<» 
77Xv4^-r-SCi*i^t6K:fe»3. ifeStl/tTv RJ5 
BI«:«J§^-r4«tt«©x*il'^-<&iSi«>, fiSI^S3&s± 
10 ^fS. 

[0 0 6 4] f'^-T^-^it^StC. 4 0%lJiTK:igT-r 
Si. fi£K^©i5T»**a§^3H4. CtllJ. /^Vl/ 
xm:^»©EPtin<tl^B#K. m^SK©lS«'»:^-7X-7A5^R£ 
snS3&i. §a|i^*5+^K:Sfei;S«f(c/<;ux^:^*5:i- 

^tc&o. ifemibt:. fiSigK:^#-r4f§tta©^fi 

[0065] c©J:^K-'^V^::^7'■5X•:?S:fUflH■r■5:*a 
20 ccfcc^riJ. ^NVTxm:ti©En*nK:oi»-cttS£*©J:'5 

eWitliS iO, g|©EER4^f5ti^K:3SffiU-C*>J: 
t*. m:K:4Bl<»-t2|s:^Hj«ECR77Xv«i]i^aJWi1- 

[0066] 

[Ill9©jai*] JJLhK: J: 5 K2|s:*l§K: J:n«. B 

30 [^ 1 ] *^^©-7"-3'X^fi£M:^ffi=£^t'^)/c8?)K:ffl 
[02] lSM:*yx©i^iCFM©tbS?S^i©ra«* 
[03] fi34lg*'X©aai; C F |g©^Stti iiTjs-f^ 
[04] RKj|i*fX©IBBiCFJS©li!3t©M«%7rfr 
[05] CF|g©Xi|l3tm^^3l£X-ti'h;L'©fem47r: 

40 [0 6] cFKK:-^c='t:iag^^{b?-t3-ft:itr{c^-r . 

-&«»©«fi^*T©ifS**^"^1tt3fe0-C* 

[07] fi£)S557x©^H^«jt*^-rsiigat?*s. 

[08] CFBK:-Pt»-CaS'Sr^<t3-&fci*K:|fea-r 
:SM^©«S^*T©M^?r7n-r#140-C& 5. 
[09 ] fiSli3!/X©SJtr.©«^^€:n^rgi§90-C*-5.. 
[010] cFlil(cotit:sg%^ft3«:fc«!:*«:^^ 

■r-5^^©»«»w©i®^*'j^'^'^S"^* 

[011] CFIgKoti-CfiS^^ffcS^ifcitffC^^ 

•r-5.m«^©ss»«T©ie*%n^'r!m40-c*5. 

50 [012] :?"n-fe>^EbSiI©-'-?-rTXS;^Jifi!aii^i 
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[016] cFmomm-\ti^>^T^'^^^°^^^ 

[017] CFIgcD««tt(CJtT^''^-<TX«:^7<DtS?¥ 10 
[018] CFM©lg/li^-i4«:>ft-rs>'WTXS:fj© 

[019] /NVT;^m;'jta*jii5'^t6&iaap©Tx-t 
[ 0 2 0 ] c F Ktc J: eE»ra©a8i>ii*©«^ *^-r 

[02 1] CF)gtCJ:SEiSra©a«t)ji*OfiH=-*'n-r 

[02 2] :$:^W©f6OlS6fe(D0«Cc^l,>e)nS7*5X 20 
v8!iSi^g(D«lllS1«fiS*S^-riftH«0-C- * S o 
[02 3] v-^^'Pjfi[®gRC)f^^•-^T;^«^!ii€::i•>. * 

7r5«w-=&^-rj!»^0-c**. * 
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[02 5] v^i7P{g^. y^x-^iee. Siyf«T-a 
[02 61 v^i7aa^«:*jSCJf/^-fTXS:^j*:t>. ^ 
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Mtcc, H. F4^t?:«/;^mtfCHF^©^;^*^»n 




2B noitiSTnu 
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1 

[fi*«n ii>^c<<!:*>C. F. :«/XRC;C. H. 
(n. m. k, s«l^) %^^^^;V;^^cx;^;^¥ 

[000 1 ] 

;^©®Sitei^K:«t> S c i©r t i 7 5. - jK 

[0002] 

m^ifiibibh. ^)lBB»«ii*<tSfc&K:tt. nJSS© 

iSBI^t (n+1) ss©i38»©iai**«iit?««6-r 

4 i*tc . »^)lJ^i1-©«l^ttBra^^ <!: i^tf ti?.« 
ll3!)iJ^fi5S$nS. C©BPa«6»0l©f^i«W&*>©<!:l/r 
SiO. 24^f=7<-f;^©ilif¥K:ol>rJ:») 
-e©iSa{t=&B-5fc«>K;HBI»»IS©it^S^*fi< 

^sc<t*is*3nrte»3. gpai^S©**M«c-5i^-c 

©^l#*s^c$iari,>S. BPifeS i O, liJtilS**5*jj: 

•e-4-c*»). cn.tofe/hsi.^Ma©^^:**'^*'*^ 

5 i OF©^'(t3&S3i«>e*lt:i»S*J. *^l8#liJt^ 
[000 3] 

\.>x\t. /h$«,»ItSI«^-r*Sct©ffeK:««14*sA# 

[0004] c©J; 5 ^c;^1$©TK:^t sn^c 

[000 5] 

[gES%fl?^T5fcfe©*S] gll*a 1 ©^§i». i!>^c 
<tfcC„ F. ii::^RZfC„ H. (n. m. s 

[0006] 

iwr rcFiij it*^) 47-p-i2;^^ff=. w 
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2 

itKi^jtf^©as^ii:^ft i' i c F m<om^t<m% 

ifi$>i>. 5fet* C©*Si©^S8«^ffl<'»'^*^2.7-7X-7KiS 
^©— t^*ia 1 0^"r5J:^«:c:©7'^X-3' 
J!HilSgai». 0||jL«rn'5X'i'A^{cJ;»5J^3nfc 
Jt^^2^WL/-C*5»3. C©X^SS2»Ji^K:ag 
U-C7-7Xv^^S-li--5>lSit^i©^7Xvfi2 1 C 
(DT:)?«:aai3-ii-ra*SSn. :/7XvS2 lJ:«5ttP 
S©:^tt»ia«oflaiS2 2i*>6i&S. «ctec©St^ 

[0 00 7] c©K^^2©±JSB. iipsn-cc© 
§2rt©S2i«ss=&«st-r«.<fc^tc^cori,»5. c©2 

fi,«2 3©J4flM(CB. m«2. 4 5GHz ©::>"^X-r 
|^ffllSSie«*&*S<!: L.-C©a;jaj!g^S15 2 4 KSSi 

$nfcsSjS?«2 5*5gtte>n-cfc'3. iss?s^masi»2 4 

20 5. 

[0008] 7'^xvS2 1 ^Esrr 
•t©^:)^i^tc?&ori^tci2Bl.fc-:^7X-5';</x>^X;P 
2 6*ssW6n.S<!:±tK:c©-^X;i'2 6K:«, S/nl^^i 
urT'^X-v'^fxaS. 09^«A r X/X-?>0, **Xjg*5^^ 
SnTiJiJ^ :/7Xv^2 lrt©±®KA r^X-^»0, 

>5:fe0*>'X;l'2 6BSH©«^{b?:jS 
tf?>fcS)2*:L.*>fB4SL'rtiJSl<='3i5. ^KB^n«± 

30 [000 9] s?c. 7'7X-7a2 1 *iz®-rsfflifi©ii- 

2 2 ©T:*ffl!ltC« > i^t^ODffiffil^fil^ Jl/ 2 8 jjsieg 
Sn. :7'^X-7^2 l35^6fi£M^2 2K:Mo-r±*>e>T 
tClfiJ^'^ jaH^mtf 8 7 5 ;</'5X©Eaj^B%?^lSl/»* 
j:5{ca-5-Cfe»). ECR::/-7Xv*fr3&JSIfcSnri,> 

[0010] c©J:^K::/-7Xvfi2 1 1'ifcSjglK©*!! 
®I3 tifc-'' -f n jgM tiSIf B i ^J^Rtr <^ C t (c i 
40 cne.©ffiS{'PfflK:j:i5±i2ECR7*^X-7*5^^ 
T-S. C©ll#- luia^iimKTla^Ait/XKlJtqSf'Pffi 

•r^cte'^c©^a«. ll■?-»^'^i'a^□>^ls (EC 
R) •?-^x-7«ias^g*m^^ciic&^,. 
[0011] -:^iafi5M2 2©±a5ep%77Xvg 
2 1 iaiiL-ri»-5»^{c». y>d/tt©EHR**x«i^ 

SI33 OAS^We.tl-CteO^ F«3jaB*^6^:^/X*ii«tH-r 
^J:^k:^co-CC^-&. I5fcfi£|g^2 2rt(c». «S^3 

50 r;i'5-'?AS8©*(*3 i©±k:. t-»*rtjai/fc» 

iT 3- 



(3) 

3 

+ i- 3 2 iWtii-Ct:: 0 . -P y 3 2 omm 

3 3 CCtt -5 i^>WK: -f * > €:? I * jitJfca)©/^' T 

[0012] ,xvi±Mo^m^m^^rmm#^s>i>'y 

af*-c*?.'t'i''^l 0*ig7RL/?ct»n-Fa9i'S*»6 
IfiA L/t:ISB# 3 ±fc«EiS-r 4. 
[00 1 sii^c^t:. c©y-h'-«^i'^'&ffl»^"^i*3SP* 

CDX^S-CR^gitf 7'7X-=?^;^^X;U2 6*i6 

■:f^x-7M2 1 f>3'>.:/^xvffe^^;^mtf A r 
4^Af ■5iftK:^Af;^e»Sa53 0*^6R54lRS2 2rt 

fi6 0 s c cmRil^S 0 s c cm-C»A"t2>. •€-L.'Cft 

^i-^mSiS^aSSPSAKiDtSlg^SKl 3. 56MH 

z. 15 0 OW(D-''»VT;^®I*EPttl'^S<i^^'<^> 
#3©S®SS^3 2 0-C(Ci93£-r5. 

[0 0 141 rr^yC'7mM^mm^mm2 4tf^p><o 
?:tij^snrxsss2©?yi=sp«:M»)v cc©saL« 

2 3%^t/-CV-fi7aaiEM*l^9X-7S2 m--^A 

i^ajgMioDffiSfpfflt^E (^1^) xB mm * 

*sA r ^/X4ffli,»5 c J: 0 ■:r^x-7f}i^mtti. 
[0015] y^Xv^fi!(S2 1 i»)fi£ISS2 2rt(c^ 

nji^^c7'^xv8£«. ccK^i&snTi^^c, f, 

iJy^RZfC, H, >!/X*^t3-l*-Cri14a*^fiS^ 
— X^-< 3h > C ©159-C»A r -f * >t*:^v X 

v°?|#ji*ffl©/-<-fTXmffK:<fcD'?i>'M 0K?|lrji 

-t^x/Ai o^ffio'^'^-^ (onSB) tcit^snft: 
[ 0 0 1 6 1 c c-c*ia8#WR!a8**xi i^-cc. f. 

^XiCK Hs :?/Xi?:iffl^?^^t>-<*/cit^/ n. m. 
k s iSM.tTJJt'CD.t^fC^ffE-r-SJ&i^ia'^^t. fc:^ 
L-n. m. k« s»SitC*?>, *iiiL-C». C. F 
. ^XiC, Hs :tfX<i;©S&S?r^<?6 0 s c cmRCX 
30 s c cmtU. -e©ffe©7-ci-feX*friiJ::acD*iS 
©J^^iPOCCL-CWS 1 Mm©CFB[«rfiEeb. »6 
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[00 17] C. F. iJ:^tOX\t. CF, . C 
. Fs . C, F. . F. fj:i-«r«l»5Ct*s-Ct. 
itcC Hs ^XiOr»H, . CH, . C, H. . C 
. H. . C. H. . C, H. ^fi'5:ffll^SC<!:*it?3r 

s2~04«^'»itM^. mmm.zmsv:-^^'^ 

roMm^^l/. SIttKC. F. *'X©min<!:<DH:«r 
to. t8E«KC, Hs :*/X©sikt©Jt*<!:ori,^ 

m»02'C(,>^tfC, F. **XRC?C, H, 

x©«*^t>-ifr». JtRa*»2. 3r*a. fc/du 

[0018] itsrm^©tl««:ov>-c:». -^rs^ u a > 
^ffiKCFK^J^BRb. SK:-e©±(cT;i'5-t'ASfi 
^"j3>MimS<t©raK:tai^^^-5f© 
^€:Sig^L/-CCF|g©tfcSI«**a!l5tL/t. IgStt© 

aa^tcoi^-ci*. '<Ti"j3>*ffi{ccFis*?i^s5u. 

20, C©CF)«^lDKS««iS^^S«Sil-C@«b. 

I #±if t: c F ig*5^T -> y 3 €)iai*<tv/c tso 

ail^#&^^^®5l*Jtlf:^ (ks/cm' ) ©:^ 
#S*fiSiL'?c (■fe>'^*X5^ + >^) , i!3©a'J^K:o 
l^r :^ 5 e^fiSS/WSSitD U H - 2 0 0 % 

fflC^ aSPSl 15gE. ff^SSl**S0. 1 wmW 
T©Hftitfff-K: J: 0 sfiRISf* 5 0 0 m g f . fiiprSS 
2 9mg f/s ecttiH5S«J*RFia5s e c(D^V 
CFiltcS^LrJVl/jii^^^rtfofc. }¥l/jii5^^K5* 
D (Mm) t-Tit. ^ (3 7. 8 3 8) x?tS/D 
30 ' *®$©*g« (^/'f:^5 t^i'lgS) tVtc. 

[0019] 7=7WX©?itiI4bK)tti5-r2.fciit>«:iitt^ 
^*53. 0JiiT»tU<»2. 5eiTt?**Ci*s£> 
i|-C*"D, C©ffiH4jffiSTS5S;)g:'7X<D»*-&t>1*© 

I5ffl«:ll 2 *i4»-c^-r. 2g«l4tc-^t,»r »±ai©i«^ 
©ii-^. 200kg/cin' iJLtabtitf f*^-? 'f XK:«* 
t (c8lti|*5n©te-€-tH*tt < . c ©®H *0 3 
«*4i®-C7n^. il3«:ov^-c«. *UD^J>SC»<t. 

mWiCti^'fdh. 4 0feLh»*KB5 0«±-C*5C 
40 tifi-SL^-n%^. c©ffiH?ria4*^®"C7r;t". C©J: 

©F©Jt*^^<t-ntf«J:C^*5. F©tl^3!)«^ji*St 

[0020] fie-:>-t:tbMm^*5<g< . iy>-o+^tj:^m 
50 Koi»-c». ia4©«4«ifii«*6?fn-ri^s«^cFig 



(4) 
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CF s CF CF»RC;C-CF. «*«SSnr SCO. M(C»//^il.'CSlt^Ct*^e>CF|^tW)S 

(002 1 ] «±©c <!:*6±a©«i©J&!g-cfiSasi, SOX 5^>i^i^(cffit,»6n«.c 1 1 F ^®f2I2^ 

fcCFIg»ltil«***2. 4. Satt*i4 1 2. ISS** ;l.5^^;A%R^rt-S*5-&n4>«,4. «£-=r«lWSStt 

)5:fc±^©09-C«C„ F. ;*/;^ROfC. H M immm) cc^^l iCyr.t^^:X-70mm&im>. 
. ^xccm-cH. ^;^4^J]ni.rfcJ:t,>. C H. C F. (cf, = cf. ) iS:^RifC 

[00223 :*:|6i||©<fe©^©»SS'C». m:ff:^-C ^ U, iS:^^miJ^ i bt^^ 7 0 s c c m. 3 0 s 
*iCF3S©*-^<kb-C-S^^*S(,^«=SiS^^ c cmSCXl 5 s c ^ "^©^"^ff^ ^ 1^^^ , 
;^ m«C. F, iiX^C, F, ^X=£ffll,^-6. C© -g-(Df&©^aH2^^»5t©^©Jb®iP«t 

mm^tit. ^mtcu-o-chF iwm) ©s t-rso t^tcc, f. ^vxrcfc, h, *;^iu-cj^ 

W*ii«ct-^<!:l^-5 C fC*-5. EP^iKflfiRJ^SWI© 7 0 s c c mSCf4 0 s c c m©l£a-C«*& U/cWJti 

•cmi*W (ir>i/X7^» ©«&ii**5tf*5nS*^ 20 [002 3] cn6©CFlR(COt,>r. SfiSKfel^ J 
C©*«t>ji*XS»m«4 5 0-Gge©iarF-C?ffc F. CF, CF. . CF. ©fifctilll*^jm^^ 

5. c©J:5K:)ilBi»»e3&SfiaRiaSi»J«>iif<'»?a««^* [0 0 2 4] 

*«il«l 1 2. 0 26 5 0 

1 1 2.75 2300 



UcJ&^KliUJSWl !©:»*« F. CF. CF, . CF 

C©J:5K:F©«W#^«CC»©«C-Ctt^5!>«^'X 

im&iti. c-Fm^ifi^o-chFffi9\-icmiic< 
■^c-Fm^:^=imt.^tcm^ic\t. is*4*'>^ai*©s 

^iSJt«:J:«5, hr7-i'»it*sj^»asni. C-F 

ig^®F©>!i¥ii^!i:'Si i/*<'*si&tsfit'c*^^'^*c - 

Fife^^r^ofcSJ *©C - Ci(S^*S|K ^ fe© 

aci*5-cir-S3!>s, c©^K:»F©it**«ffi<^c-:>-c 
[0026] ^vxttc^m-cit. 11*4*';^ -e^^c 

FlS©*fXiL.-C. — o©C(C4ffl©CF»Ai*S-&L/r 
ti5^^jgCD^^m«C (CF, ) , ■«»C (C, F 
, ) , ^it'^^tt*'5t<>{3:eEK:a'^fcG, F. *'X-^C 



[002 7] ^omiSatiC-o^^XU. la 7 ( a ) KS^TJ: 
5tCC (CF, ) . om^. C-Fi^-^ifimtlX^CK. 
30 Cttc\tFf}im-^-ri>CtiCts:^t^^bmifi, Cifi 
*S^-r-Si. ^KCtti^ja-CHtJ40©C-C^^=&W 
uri^Sfc*. C-C<t^©»**^<^C'5. L/*^t>SC 
{CML/-CC -Ci^©^**4:&ifij{cK*i-5-c<<^ < t&» 
CC/jrSfc*, C-Cie^«:J:^.^H&4^f h'^-i'^J^ 
*fcC-C«S^*S4fflK:»L.-CF©a*s 

[0 0 2 8] CtlicnLXC, F, ©i'JKJBSKflia© 
«^H7 (b) «:^t-J;5K:*^^?^^c*f h-?- 
40 i'«3»*<i:?.Ct«t?*^.3!»i. C-Cfe^^4fflK:WL/ 
rF©Sfc*S8ffl<!:il>&l»fc8f>ttit^^*«iS< ^totUS 
5. tfcmi (C) K:m-rJ:5K:C4 Hi.©J:5Cc#|« 
&-i>Gts^©»^. C-F ife^*5wn/c t ^ «::i:.-rc *s 
i^ir^t>\.iVitt£<Fi>m^-ri>ctipi^. m^ic 
='X7c:;?i^(cc-cfe^*siiffllut:jE*So-cu#(c< 

C4 F. ;5fX. (CF, ) 4 Cfi^VLVfCt H, 
50 60 seem. 4 0 s c cmRC)^20 s c cmO^ 
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(5) 



[0 02 9] tSfcC, F. ii:^RCfCt H, iiT.^^t 
1 0 0 s c c mS.(yf2 0 s c c mCD^Sre^l&L/fcWit- 

»i5!«K:ut:cF)ii*fiHiu-fc. ch%JttsW2 1 i-r 

[ 0 0 3 0 ] Jlil««J2 1 R!y=Jt«{«^2 1 ©C FMKOC* 

. -c5fe® wmt |g««:am»«T^^-ca93e4^f -5 

i c 60 8 ( a ) ( b ) {c^-rifem*5se)n/c. sfc* 

5H:iilS*li^*2. iacf2. TC3h-:>tc. c©fe* 
*»6^3&>'5J:5tc|lifiW2 i©:S'*iJt«H«2 iK:Jt'<-c 

[0 0 3 1 ] MtCslc^lBKM^-C. »$LtiJ[l*4^;^<!: 

Af^^tUriJCH, (CH, ) . CH, F> CH, (C 
H,) , CH, F. CH, (CH. ) , CH. F. CH 
CH. F. . CHF, . CH. FSC^CH, F, 

28*5^1^ m«C, F. iC. H, ;*f;^i©S^^ 
;^K:*ji,v-ct*S9«:5^ri'5K:C4 F, ©F<tC, H, 

ttl^ifi. itc\t-ij<DC, F. ©Fifl!5:&©C, F. 
©FiJ&Ste^l/tTF, tto-CfRCf. C-Cig^**?gfi£ 



10 



J3 1 

Jt^l 1 

C©g^3&» 6»39>S J: 9 tc C H F »©#:^ *fflt'»*T'tf . 
:^ir^cCFS*if#6ti5. 

[0033] Jia±CC*jl,>TCF|g©)Rflfi'X''>©ttfi 
^affijaai©KI^*3i"^^'^*^^^> Ka©^©j&ss 
©^oH2X^ (C, F. ;tfX + C. H. ii7.(OWmVL 

2 0-C{C^'*S«l.. fiESSnfcCFKKoU-CKa© 
SS^*f*tf-9/^ciC5Bl 1 (a) , (b) tCTn-Tte 
^^6la/c. c©SfiK:oi>-c». >5x^^«M^c*^W 
i,^z.^)\,^-'ifi$mctihW^^ < & 0 . C©fcfe?§ 
tt«©i^ < -c c - Cife^*s^ < & •& 

i*tcF©itK*5jitffc©<t#;»L6tx6. *fcl5^**)K 
ESS nfti^^f*^-'^' ^^tc^t* trtiifistc-?- S i l» o T 
fc4 5 0*CiffiS3&SRRIfC**fc*. C,F, iyXtC^ 
H, *-;^i©ffii?^^t>-liW- 3 5 0-C®a©7-D-fe;^S 
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8 

* [0 03 2] F-FiS^K:«:-5J:0»H-Ffe^{c&4 

tec, H, ©^*K-?)?t*«. ^{c«^Mikll«:i£ 
Ofc5t*-C*-5*i, #^«:#;S.n«5 0%-C*2.. 
K^tef urc H F3S©3!/X-C*ntfa7 KS^-r J: ^ tCi*© 
^feF iHt *ffi^-rc^-s©-c— ©^©F tflfe©^}- 

^<DHi*ii^^U^r < C -ClB^**J&JSKSti-?>Ttr><!: 
JtiJSn^. C©C4tt^/X(C^*6*lSx*^¥-** 

mc-cs>tnimmmi}^m^^ctim^L-ci.^?>, ch 

F 3S©:«/>^ C » S li^Jtiim*4-C ft 2> l^c It ffi < ffll^ 
S^csbtc. c©ia:K:l±i'^-rF©S*i^c>;</;^mtfCH 
F, ?!/xai*=&ffll>SCt*i»*Lt>. SE^CHFIft© 
tfXt C H3S©:«/>^ iJCjU^-C C F*©//;^*»aL/-C 

CHF. tfXRZfC^ H, 6 0 s c c mR.?/ 

3 0s c cmC^-Ctt^l/. -e©fS©:?'cH2:^^» 
5£©IQiS«^l 1 <!:ra««:U-Clg/?*5 2. 0um©CFIS 

^mnvfc cti'kmms i t-rs. c©^«^3 i 
R:-:>i>r5t©«fet^ 1 1 mtmmix.mm.?^^iY'cm&i 

'iTr>tct C -50 1 0 «:^riSm3&«»6nft:. H 1 0©ife 
*t3fe©S6 (b) {C^ritRWl 1 iiifc'^-C^*** 
j: ^ (cc H FS©:«/^ ?rffii>/c:&3!)5iS'e^SttK:®n-r 
t^-S. KK:«i{^3 is.cxttigJW2 iK:*jW^.^lgae 

* gK:-:>t,i-cfc##K:iB^L/-c*5<. 

4300 200. 6 

8 0. 
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©*B^. 2 0 0k s/cm2liU:*na7=>'^-f XlCifi* 
ji^;^i#tcMilJ*in©*^■€•^a»^c< . c<Dmiim3 

mmiCtxi>1Cit>, 4 0tU:»*L/<»5 0«±-C*5C 

i:*5'i:>gt?*i3. C©®H«:04ttit4^t?^-r. C©J: 

©F©Jt**^<-rn«j: F©jt^*sg^a«fsi 

ti. F©Jt*3!»S3H,»t. C-Cie^3!»s^&< ^c4fc8&i 

[0020] fieo-c]tirm**sis< . ^^o+^^cigs 

ft. «$*5t«-r-S?c«)K:«S2-lil4©m««*s5h 

{cot^ru. EI4®^4iS^M^5tP6^1-nrl^sJi^cFS 
©«ffiK:®S©:^*t,»l!i*'f*tfc«ffi*ffiS|-rs*ffifc 
fe-S. S5«C4 F8 iiT^l^zf C2 H4 tiT^oym^H:^ 
*r^*':^ i Ofcfe^©:7*a-fe;^^K:*iW S C FM© 

CF3S. CF2. CFaSDfC-CFx»*s$isn-C 

[002 1 ] «±©c i*>6±iffi©lli«©?&SS-CfiagL. 
/cCFIi»JtR«**i2. 4. «^*S4 1 2. 
19 2T?*?). Bia*fe»Bltl/-C»*Ll»'b©T*SC 
a*J±i^©fi'|-C»Cn Fm ii:^mfC< H 
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[0022] ^^COffiCDHSSOJ^S-CW, ^:ffy^V 
*SC F i b -C 

mtfC2 F2 *f;^-?>C2 F4 C© 
lS^CFlSttl?!l9«JSS14«:«n-CWi-5 -5^56^*5* 
4. jSftflS>3c5ettt«. WfiKtto-CfeF ©BE 

C©Sfc3ii^IS»Fa^tf 4 5 0 •CSS©SST-C?T*3 

c © 7 d -xei*ft4 0 0 -ajLh-rtf t>n 

c©J:5(cS!a<gi»K*sfi£|g?aScfc^) *>i«i,»ssk: 

»0M3nfci*K:F*iJfeltS3W. Jlli^**XiL/-CCiF 

mmm 1 1 2.0 26 

itmi 11 2.75 23 

ucm^ic\tmmf^i loysifiF. cf. cf2 . cf 

-5. c©<J:5{cF©feW#^fel-»©»C-Clfe&*s=^ 

3!»5JgfiSSn. c-Fife^*sj^L-r*)F35iJ1-«:&WK:< 

^C-F3R:«/X«fl|t,>fc*i^K:B. Hm^^^S*©* 
^SlCtciOv h •7-i'«jg*^?^fi£5n5, C-F 
ie^©F©fi?iai=&i£«S<i: L'JS;l<^jgiCISfil'C*-5/ciit>C - 
FlS^=&J*-5fc**©C - Ci^^*s^ < *>© 

[0025] -:^Jt«SJ««©M4*';^K:*Jl,»-C«C2 H4 
*fx©Jt**:A:lr < -r-S C J: 0 C -CM^€:iK -r 
SC<t*J-C#S!&i. c ©*§■&«:« F ©Jt^36«(S <& -5 "C 

[0 026] -?-ut:$fc*^?9-c«. j^ih4:y;^-c*sc 
F»©>!/;^<biyr. — o®CK:4<i©CFS*sfe-&br 

l»-5^^J*©^;^t^^ffC (CF3 ) 4 (C2 F 
5 ) 4 ;a:<!:4#J**.5l»«Wcai'^/£:C4 F8 ;^f;^-?>C 
2 F2 i/X&<irig^OT«t»-r'bJ:C>, CCi^iC-T 

[0 02 7] •?-©ffiaK-?li-C«. S7 (a) (C/nTJ: 

^(cc <CF3 ) 4 ©tB^, c-Fie^*swn-c^c«: 

Ci;fcBF*Sie-^-r-5C<t{C!^c-5>i#;i6n-5*s, C*5 



C4 H8 ;t7;^. C2 F4 (CF2=CF2 ) ij7.-Bi.lfC2 
^AiiT.^m^^iiT.bVX^'jlOsccm. 30s 
c cmRZ/l 5 s c cm©^-CJ5a^2 2rtCC^ 

-e©f6©:^ia-l2;:^^»3fe©llfi6©B«il^«i 1/ 
rKJl*n ym©CFK=&fi£IKL./i:. Cti^^mi 1 
t-rs. SfcC4 F8 t}7.BtXfC2 H4 ti^thX^'t 
7 0 s o c mSCf 4 0 s c c m©SiES-r«l&LfcfeW-« 

^{^1 1 ^i^sKcLTCFis^fiKeL/^. cn^tt^ 

tail 1 ir^.. 

[0 02 3] cn6©CFMK:oti-r. saSKtettS 
F. CF. CF2 . CF3 ©«5taiS*5l«^«fifCil!l5t 

l/fciC^S6 (a) . (b) VaTTi-tmWdfin^hfifc. 

$ft:Jtsm*sc^fi£isaK«TiB©ite*-c*ofc. 

[0 0 2 4] 
a (:t Vi';^ h n-A/m i n ) 
50 
0 0 

tC^Lr C -C«S^©i^*«4:^lSl(CE*in>-Cl> < tSW 

*sj^fi£3n^>. $/cC-Ci&^*i4<i«:JtLrF©a*i 
1 2ffl-C*-Sfc«{>. L/-CF©a*S|K . fit^itSS 

[0 02 8] CinK.ni>XCA F8 ©.fc^KJSeK^jt© 
«^07 (b) {c^-r<J:^fcftiSK^^c4^'? Vv- 

rF©^3!)J8ffli^^ctifcJt)Jt§IS^*SiS< icoTI^* 
5. *fcS7 (C) iC^-rJ:5{CC4 HlO©<fc5(C*« 

!S-yce^©jfr&. c-Fife^*!«]tifctttCiii>rc*j 

CAFSHX^ (CF3 ) 4 C:«/;3iRCKC2 H2 
^J*60sccm. 40 s c cmRDf20 s ccm©fi£ 
fi-C#»&-r.5.<!:*^{ClE:t)?r0. ISPatL. ^©ffe© 
7*n-bx^mi5t©lltet?IIl 1 illflKCL-ClgJlJ&si /Lt 
m©CFIS*fiSJil/fc. Cti*ll!fiW2 1ir5. 
[0 02 9] SfcC4 F8 ijXRlfCl H4 iiVK^^'^ 
1 0 0 s c c mSy^2 0 s c c m©d£fi-C#t4&l//cfeii1- 
B|g«K:L/rCFia*fiHglL/fc. C*l*Jt;^2 l i-T 

[003 0] H^FO 2 1 -BLXJ\km.m2. 1 ©C FMfCOC* 

r5fc©xi6fj 1 1 ^ i wmv:mM.^^'^xm&^'\Tr> tc 
tarns (a) <b) «:^-r]e**s»e)n/c. sfc^ 
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*>P>^*i-5 J: ^ (C*S6«^2 1 ©:&355tfc®W2 1 CCit'^-r 
[0 03 1 ],Mk:*s?3{c*jc>t. 

Lt:ttCHF3^©^fX?:^lfSCi*t-CtrS. CHFS 
^>^iLT:«CH3 (CH2 ) 3 CH2 F. CH3 (C 
H2) 4 CH2 F, CH3 (CH2 ) 7 CH2 F. CH 
CH3 F2 . CHF3 . CH3 FRCJfCH2 F2 

m&tfim^^, 0»*«C4 F8 <bC2 H4 ;</;^<t©?i-^;tf 
J^tC*J(,»-C»a9(Cn^-rJ:^CCC4 F8 <DFiC2 H4 
©Hi*5g-^Ut:HFitoriR5Cf. C-Ci^*s?^fiE 
$tx^*i. :^©C4 F8 ©F<fcffi^©C4 F8 

©Ft*J»^u-rF2 ito-cmc;, c-Cift^*J)gi!S 

[0 03 2] F-Fl^^JC/jr^JiOttH-Fie^K^cS 
5?*J/hS^cx*;U¥--C«rtf*s. C4 F8 ©^^BI»J 

CCC2 H4 <r>^ifi< sii^ti. ^(cttggait^tcic; 

(c>tf L-C C H F JS® ^J^-CftniiH 7 KS^-r J: 5 tc £'© * 

wsrnz 1 4 
HiStRls 1 (-'^•'rTx^cL) 

ttl^ 11 2 

tfc^i 1 (/wr;^*!^) 
C©fe^*>6»3!p5> J; ^(CC H FlS©;</:^?rffiC»*xtf . 

:*:t^cCFlg*J^6n-5. 

[0033] WJiKijc^r c FlS©IS®i •;;x/>©t6a 
■&«®aai©89^*ii'^-S)t«t>tc. f6$©Sli6©0^ 
©:/0-fe>^^ (Cn Fm ;<7*X + Ck Hs ^X©ift?gK: 
ffit^/c^ff) {CfeCirigB*«BSS'Sr3 5 Q-CRO'E 

2o-c{c^/*a3£b. fiag$nfcCF«(coi,>rgtai© 

K*»«T*?f o^fci C 6EI 1 1 ( a ) . ( b ) (C^-Tfe 

e>*i./co c©sS6c-pti-r». '^;i^^^S(c*s^■^ 

1tiB©x *;l'^*^-35«7«clr<aorC-C e^JDs^J < J5: * 
t^tcF©ilK*siitf4>©<t#^'3nS. SfcE^3&5Jg 
fiES n/c*»^*-r^N' ;^K:-^t^-C«SSK:-r S i t» -7 r 

4 5 0 'Cggj&iRBIfi-C* QtiFZii7.LQ,l 
H4 3t/xi©ia*^*?^tt. 3 5 0*CffiS©:?"n-fe;^a 

[ 0 0 3 4 ] C Ct?H 1 OSIS*fflt»T3tSg«2|^© 

'^fciC501 2^0^^! 3©iS:^*s#e.nifc. SI 2 



* ^«>F i Hi%«ifrc>5©-C— ©^©F iflfe©^ 
^^i[)Hi3&J|S^0•¥'•r< C -ClS^dS^JiScSn-^'-ri^i 
«a«3nS. C©C<i:»:*f;^K:-^^e>n5x;^iU+'-*J 

igD-c*nii^ji3ie[*sm»ci*jgttbt:t,»€>. ch 
Y%.<r>i}7.^m\.^ **i^ifcis«**-c 1 5 w« < 
S/c2it>{c. c©St«:l:b'^-cF©S:**^c»//;^M;^«CH 

F3 ;!/>^fti'=S:Sl»SCi*^$l/l,». SfcCHFS© 
t C H»©3!/X <!: CCJnitTC F3R©:tf;^?&asft]l/r 

cc-csi(c5^-r:7'^;3:vE£M$lg*ffii-^ 

CHF3 H4 iiT.^^'t 6 0s c cmRCJ« 

3 0 s c c m©8Efi-C«l&L.. >©ffi©:^aH2;^^tt 

5fe©lliStNl 1 <!:PaiKUr)RJl*S2. 0um©CFK 

*sagi/fc. cn^isiSM3 1 t-rs. c©iiss0!i3 i 

K:oi>-C5feC!^Wl l^tP«{C»fi»#rH-C«15£=& 

if ■:>fci c 6111 0 a 1 0 ©s 

mi5fe©H6 (b) {cS^-rifc^Wl 1 <b*ib'><.r^*>S 
J; ^ «:c H F3g©^x*ffl(,»it:&3i;sSfe9^5ei4K:fiint: 
£«:|g%0!i3 lRCf^9ll2 l(C4s(:t^fiKgi]SS^ 
b.^<jy^^i-% V i'i!S©a!l5eie**TSK:^T. 

;^ t/ -i? x^^ (ciissjg^^ T ;^ *Enft] L/ *3&> -5 fcig-^e 

hP— A/min) 

3 0 0 2 0 0.6 

6 8 0 0 8 0.8 

3 0 0 1 0 6.6 

3 1 0 0 5 6.5 

-7-/ ^'ajg©.'^•7-^2. 7kw, C4 F8 
C2 H4 HXSlI^K t *f;^©iftS%^<f 6 0 s o cm. 
30 s c cmRUfl 50 s c c m i L/ . ^g'^©*®® 
2 0 0 -Ci Uc, S^^C<i:©^fe©^»5t©Jlifi© 

[0 0 3 5 ] HI 2©ifel^3i^e):9-*'*<J:^K:E:>375iiS< 

<«to-ri,»S. cn»E^33WiE<^C-5i-f:t>©^l^g 

*xg*5S<«c»). -f*>i^©as^x*.Fmj-*s/h 

? < ^c5©t?fg!ta*s|girt{cgzD3i$n5ae3!>sji< 

*>{c J: -Sx ^>i^a**s:Ac* < OiSBl3iS3&5ii< 
[ 0 0 3 6 ] *^i3#(3ffi:^*®< f Si -r:i->©¥i^ 

*s^<^Cr>r. SSe:^j:Jg*s-Clr-5©t?»&t>*»<tl,>^Ji 

gij^SKC FMi-e©TiSMc©w-rttt"; 

[0037]g|13». HI 2©-5^-^f*(b-Dft:it© 
•/P•te;^^ft©t^'■C>'^•^TX^:^7?^0Wc^:L> s^y3> 
«S±K:a6n/cC FS(coi,>-CX h u;^©:^if$i)g 
IKin©W«l«:IB'</tfe*-C*4. /c?eLEtj41. 2P 
a. 1. 5PatCi93gl/r:/cH2X=&ff-3fc®^«:-:>i,» 

5- 
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[0 03 8] S = E (D) 2/6 (1-V) RT 
/c/cLS : XhU;^. E : i^y =i>affi<D+>^^. 
V : ^ »; 3 >S«OD!j^T V >th. D : 'J 3 
3. R : •j7X>^>^or>^ft^. T : CF©<01BB^ (T 

-ei/Tiai 4K:7j^^J:5K:CFlS)W8«K:&5 5i 

S?^ cfc ^Kb -r ^ OC^r C F y 6ff ffi* 

[0 039] C nCCi* C F |g<DitS143&5Sl^iS^K: 
«CF)gef*3&5ffi*5^<bT^CDt?. CF)g3&5S^y:3> 

tt«7"-:/%CFlgcD*SU:teOi*t:t. ccd 

f — :/*ifl3&5"r i t c F u 3 >m^f>>hmffiti 
[0 04 0] ^ctetJe^fecDs i 02 mi>^^<oimf^$>i> 

[ 0 0 4 1 ] a 1 3 0iS:S:35P6Miij55>5n?:l»JJ:T€>/cd6 
JA^NfCC ^ :t > k: <j: ^ HQSPCDSSP^CD X ^ > 

^>i< ifeSO 0WgS«jk:^<b#^e>n^>:?&5. CCDi 
#fiRK«Sib*r4 0 0 0*>^Xbn-A/m i nJ&{ 
±*5g«LJ:^iT'S<i:Sl 2 0^^:7;&i6ff;^« 1 P 

1 Mm<DCF)g<D^-r^«:^fcot:. 

^xsfe^^ur. 1 B#paso 10-11 tkcofsm^u 

[0 04 2] l^fcmi 2(07'-^^tr>fct^(0':fU-\2 
>^^fr«:*JliT>'^VT;^m;fJ*l 5 0 0W<5:L.. 0. 2 
PaR^l^l PatC:fetir*>?7aJ?)3A;^Dj|li^crX^^' h 
tb (D3gP<DaiS/i|ii) *ia-</c6C:5^^2SD^0. 8 

rjiK^^ C-Cfe-&;&s^<t5<bJtK:B4i©F*Pn*t±l 
[0 04 3] 'A^^X'^^^umntXDi^^^tCFm^ 



^lOOOW. 1 500W/20 0 0W, 2 50 0W. 
2 7 00W. 3 00 0W. 3 5 0 OWtC^^SSOr/? 
S 1 0 0 0 0:t>^X hP-ACDCFKSr8 'r>^'i>x 

F8 C2 H4 iixmJ^A r iiT.^^^ 6 0 s c c 
m. 3 0 s c c mSD^ 1 5 0 s c c m©SSSt?^*&L/. 
EE**0. 2Pa. 4gg^^®fie[*3 2 0-a tlg^ 
3(5[>^^VTXli:^*l 5 0 OWCC^^J^SdeUfco ^Ofife 

[0 0443 01 5C!>lfeS:CP6»*>Scfc^K:v-<^ClSfi 

m:^^*;Ac^<'r'5&conTCFMo««t:«>^r^3±i/. a 

ffi«tt«2 0 0 kfir/cm2 JW±r*^C i*s»$L/l> 

:t;{ii 0 0 0WJiUi'C*2>ci:CrSii:vgr^5o — 

SliCD-r - ^ i 5 i V ^ Pig®t? « 2 0 0 0 W 
JeLb-Cft^CiJ&JaSL/t^ COfiai-CI*K^?ifg2F^<D 
^;!^50. 2m3 JC^^2<D^aS 

D CCi2^3^C^>r ^ VLi&MflU 1 0 0 0 0 W/m3 
±-C*-&. ^D?eS*:«r$2 0 0 0 W«±C!^#r^ 
BS n/t C F KOSS $ tcoc ^-<fc (h C ^+^(Cg! 

[0 04 5] H{c$ft:-5^-f^P2fiS*%2 7 0 0Wk:S 

^eu. i£g^cD^<>rT:^^:^;^^;trCF®o^^S 

^/c<hC5Sl TSCfai 8K:^r3e*3!^»6>n/c. fife 
(D:>*n-fe;^^ttH 1 5Cc^^f^-d?«:«5EL/ci*i 

•&30±ffi<Dffi«»3. 1 4X 1 0-2m2 r*^Ct:0> 

6. #{4ffia^9©ifSL/l^S;f:7»3. l 4W/m2 
Ji-C*-^. fj::feCCD<l:^tc^K:4st:tSCFK<DJtM1i 

[0 04 6 ] B 1 9 ^iai^>ii^^K:*f'r^/^VTxs 

7. ai ScDT^-a^^ri'^fcitil^C'Ci^o 019 
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[0047] yci^-C^^CDffeCDjfeteOWg^Koi^-CSi 
«>^,. -fi§«:i3©IS|{Ci^e=£«lisWAtft§^. 

[0 04 8] ^C-C2j:^«». CF|g3&S02 ^{b^S 

;^«i^3 0*»6RRil^^mtfC4 F8 tJ7.m^C2 
H4 3tf;^tcm-C02 :*?;^%«*&-r^c<i:{ca:»3«r;^ 

[ 0 0 4 9 ] H 2 0 »02 iJX^ilS^K.^S^\^fdm^ 

*5. 02 ^;^«rStt<fc?nrcF)g©CiSl*:t'-cc 
02i D c Ff!*<t^5cx , i<-rs <fc#^ 6.n 

»)CFBI{c*fur»02 v:i:i>s.v'9-y{f=3ISLifiAT ^ 

[0 0 5 0] A r**X?::7'^Xv;<7XiL/t:fflt>?clS 
*!£li*'>^«m3ipe.tt«&3ti/c02 ;*f;^tt:?"^X-7 

•)ffitt<b$tit:-f*>{cto. c©fcJt>t£a'&©-'^''f r 

©lSm@2 0(cS^-rJ:5tc!t#K:Mg|J (HP©gp») ©x 

*>©*©:^^< y ^» X y ^ > i^-C»x ■? 5=- > i'^SdJ/h 

{*. a«t)ji*KWLrHn©x-^g^>i/*siit,>o*>&< 
/.co^^^f K*sj]5^$n-?>-r<i&:-3t:L/* ^. 
[ 0 0 5 1 ] 02 //;^©S»*4liKr Sfcibtc. Bl 1 (c 
7K-rSlg*ffil^ C4F8:*fX. C2H4 ii:^jRZf02 
3tf;^?rfiKMX;:^^SP*>6^<^ 60sccm. 30sc 
cmSiy£2 0 s c c m(0^vmt&Lfcm-^t\ 02 ^ 

P^3!ii 0 . 2 At m S IHg5©a«i)ii*l*il*if -p fctC 

5. 02 ^x?:asi]nL/^c*»ofc»^«:«T;^'^i' hJt*i 

4*illA-5i#-/ F©«a*ssenfc*i. 02 tfXim 



i;!^ft<. m»J&:aJit>ji*«:tf ^Ciii-C^/c, 
[0 05 2] fc/cLC©llilK:*j«,iT. v-T i'Cijfi?m:^J 
^2 70 OW. t^^©''N'^T;^S:t»^:l 5 OOW. E 
tt'kO. 2Pa. «S#©SffiSa*3 5 Q-CK^^S: 
5£l/r*jf5. ^©ffeO^IJeEa©!!*©®!!©^^ 

[0 05 3] *fc±^©J:^K:02 ifXiCJ:i>it^x. 

7^>yi&jpWL't:a»ji;?>*?f ^^ffit LT«. ttD 

*»02 :»:^^^ii-ric^tf:^V3i>iCA Fstf::^ 
mfC2 H4 ^;^K:J:^{iS;lg*m». jt«t't?(£(g^x© 
fi9&*»602 ^;:^O^K:iW»)§*.rx:.^>i^i&ff 

[0 05 4] 02 l»C©J:^^c:«Fa«:J:»)::^ia-fex*s 

^ffc>ti-5^*^-rs-c*»). H2 1 (a) 

;ifci>K-7"S i 02 lg©±K:T;l'5x>5Ai3S4 

i^fiXStifcttfiS^s^i/n*?.. c©^fflK:*tLrC4 
F8 fiP'.RZfC2 H4 *fX«:J:«5(daa*tf5iH2! 1 
(b) {c^-rJ:^(cEiS4ra*sCFll4 2{cJ:»5a«)ji 
t;^--!^ hJt*S:*:*l»i*f-< K4 l*s0tSS 

[0 05 5] mi.^-C02 Af;^K:4:t)CFM4 2?rX5'f^ 

^i'-rst. 02 1 <c) tc^-rj:5«:iae4©tt!ieK: 

CFSI4 2*qS#l/. IfflPflB*J)2:< . Il©**s«l»l!na5 

imiiT^i^^^^^-cm^^^iT^t. 02 1 (d)«:^ 

[0 05 6] eKBI:</X*>602 */X(C*U«3Si5 5 

c<mK.mh^. m«±a©a2 ofc^-rj: 

O^-^S^i'Tfe.tti. ■SLf<:JSl.Wkii^t02 i}Xt<0^ 
0#^tt> ±i^©J:^K:i|5|(cRge>-r— X®©*-C2S 

tcfiEIg;*/;^ =£e»&-r -S J: 5 (CI/ -C J; (, 

[ 0 0 5 7 ] c©j: 5 nt:«r^«&*=&J^-r ■5fc»K:0 

lK:^Ti?a*fflC\ C4F8;«/X. C2H4 ^;^*>!r 
60 s c cmS!y:3 0 s c cm©^-C6 OIJ^^ 

;?ct,»-co2 35/X5 0 s c cmKWoe^re oii>ia 

Xf ^^^d'^m^ M«:C4 F8 iJxmfC2 H4 tf:x. 
icmm^X 1 2 0 fi>SREIS=S:tf -p/c i C 6 . iB«HK 

ia©iagpK:^^ca«t>jia'*tf ^ c i*srirfc. 

[0 05 8] fc/cL'CW^iJtCfcl^r^ -7-^ i;njg?li:t> 
*2 7 0 0W. mS&<D.>^-^7:^m^i:l 5 0 0W, 
:^j40. 2Pa. t6»&©«ffiaS'S:3 5 0"C«:^<rS: 
SbTfcO. *©fl!!©^{*fl^©^*6©?^^^fefri 
lll«|-C*5. 

[0059] yc{C2|E^©ffe©||J6©JBffiK:oi>rsi?8 
rs. C©*S6©?^®«r^^X-5'J&»*S#5fc«4)©« 
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(CEPSnr -S^^-CftS. E C R y^Xvi^^rWK: t o 

®5 1i». ^^tf2. 4 5GHz CDv-f4'C3jg*Ul:^ 
|5IK5 3*>e>ai:tl3nS«^tf 1 0H2~1 OKHz© 

K-r Da^*/<;u;:^ k: J: 0 mm L/ri» -5 . s fc-'^iw;^ 

WSj^miS 5 2 4»Wl^tf 13. 5 6 MH z ©iSJiiS* 
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